(19) 



(12) 



EuropSisches Patentamt 
European Patent Office 
Office urop^endes brevets (11) EP 1 034 877 A2 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

13.09.2000 Bulletin 2000/37 

(21) Application number: 00105005.3 

(22) Date of filing: 09.03.2000 



(51) int. a 7 : B23Q1/28 



(84) Designated Contracting States: 

ATBECHCYDE DK ES R FR GB GR IE IT LI LU 
MCNLPTSE 

Designated Extension States: 
ALLTLVMKROSI 

(30) Priority: 12.03.1999 J P 6594799 

(71) Applicant: Mori Seiki Co., Ltd 

Yamatokoriyama-shi, Nara-ken 639-1183 (JP) 



(72) Inventors: 

• Nakaminami, Masamhsu, 
c/oMori Seiki Co., Ltd. 
Yamatokoriyama-shi, Nara-ken 639-1183 (JP) 

• Sakasmta, Yoshinori, 
c/oMori Selkl Co., Ltd. 
Yamatokoriyama-shi, Nara-ken 639-1183 (JP) 

(74) Representative: 

Kern, Ralf M., Dipl.-lng. 
Postfach14 03 29 
80453 MOnchen (DE) 



CM 
< 

oo 

CO 



(54) Clamping device for machine tools 

(57) The invention provides a clamping device for 
machine tools capable of preventing the occurrence of 
impressions. In a clamping device for machine tools, a 
tailstock (movable carriage) is provided on a top face of 
a fixed bed and the tailstock is positioned and fixed with 
respect to the fixed bed. The taBstock is supported by 
linear-motion bearings (guides) which are disposed 
between the tailstock and the fixed bed. Blocks are slid- 
ably engaged with rails extending in the travel direction 
with rollers interposed between them. Further, a recess 
portion extending in the travel direction is formed in the 
top surface of the fixed bed. A cylinder mechanism is 
arranged so that left and right inner walls in the recess 
portion are pressed by a pair of pistons provided on the 
undersurface of a headstock. 
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Descripti n 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[00011 The present invention relates to a damping 
device for machine tools in which a movable carriage, 
provided linearly movable on a fixed bed. is positioned 
and f ixed. 

2. Discussion of the Related Art 

[0002] tn a lathe, for example, that has a headstock 
secured onto a fixed bed and a movable tailstock, a 
workpiece is held by a spindle of the tailstock and a 
chuck of the headstock. Thus, the machining process is 
carried out by rotating the workpiece. In this case, to 
prevent undesirable movement of the workpiece, the 
tailstock must be securely positioned and fixed to the 
fixed bed with a clamping device. 
[0003] A conventional clamping device is shown in 
Fig. 1 . In this clamping device, a tailstock 50 is set on a 
fixed bed 51 with their sliding surfaces 51a. 50a in sid- 
ing contact with each other. A piston member 53b is dis- 
posed in a hydraulic chamber 53a formed in a pinching 
plate 53 of the taB stock 50. The piston member 53b is 
elevated with oil pressure. A clamping force F is sup- 
plied to the hydraulic chamber 53a so that a ceiling por- 
tion 51b of the fixed bed 51 is pinched between the 
piston member 53b and the tailstock 50. 
[0004] Japanese Utility Model Laid-Open Publica- 
tion No. 2570872 discloses a clamping device in which 
a protrusion formed at the undersurface of a movable 
table is pinched by a pair of piezoelectric elements pro- 
vided on a fixed base. 

[0005] A structure could be envisioned in which the 
tailstock 50 is movably supported by linear-motion bear- 
ings 55. as shown in Fig. 2, instead of the structure in 
which the tailstock 50 slides on the fixed bed 51 . These 
linear-motion bearings 55 are generally structured, so 
that rails 56 fixed to the fixed bed 51 and blocks 57 fixed 
to the tailstock 50 are engaged with each other with roll- 
ers (not shown) interposed in between. In this way. frac- 
tional resistance can be reduced. 
[0006] However, if this type ol linear-motion bearing 
is used in the aforementioned conventional damping 
device, there is a possibility that the rails 56 and the 
blocks 57 may suffer impressions. This occurs as a 
result of the rollers causing a reaction force f equivalent 
to the damping force F acting directly on the linear- 
motion bearings 55. In addition, when using linear- 
motion bearings, the damping force is inferior in propor- 
tion to a decrement of friction coeff ident which causes 
further problems. 

[0007] In the structure of the aforementioned publi- 
cation, the table is pinched between piezoelectric ele- 
ments provided on the base, with a longer travel 



distance of the tabl . Therefore it is necessary to set 
multiple piezoelectric elements in a number corre- 
sponding to the travel distance, which disadvanta- 
geous^ increases the number of component parts. 

5 

SUMMARY OF THE INVENTION 

[0008] An object of the invention is to provide a 
damping device tor machine tools capable of preventing 
io the occurrence of impressions, as well as the reduction 
in damping force when linear-motion bearings are 
adopted. 

[0009] A further object of the invention is to provide 
a damping device that avoids any increase in the 

75 number of parts. 

[0010] In one aspect of the invention, there is pro- 
vided a damping device for machine tools comprising a 
movable carriage movably provided on a top face of a 
fixed bed so that the movable carriage can be posi- 

so tioned and fixed to the fixed bed. The clamping device 
also comprises: 

a guide disposed between the movable carriage 
and the fixed bed and extending in a direction in 

25 which the movable carriage travels so that the mov- 
able carriage is supported by said guide: 
a recess portion formed in the top face of the fixed 
bed and extending in the travel direction; and 
a cylinder mechanism disposed at an undersurface 

30 of the movable carriage, the cylinder mechanism 
having at least two pistons provided in opposite 
directions so as to be opposed to left and right inner 
walls of said recess portion, respectively, so that 
said inner walls are pressed by the pistons, respec- 

35 tively when said pistons are extended. 

[0011] In a second aspect of the invention, there is 
provided a clamping device for machine tools further 
comprising: 

40 

a movable rack fixed to one of the pistons opposed 
to one of the left and right inner walls, and 
a fixed rack fixed to one of said inner walls, wherein 
the fixed rack is opposed to and engaged with the 
45 movable rack. 

[0012] In a third aspect of the invention, there is 
provided a clamping device for machine tools compris- 
ing a movable carriage movably provided on a top face 

so of a fixed bed so that the movable carriage can be posi- 
tioned and fixed to the fixed bed. The damping device 
also comprises a guide disposed between the movable 
carriage and the fixed bed and extending in a cfirection 
in which the movable carriage travels, the movable car- 

55 riage being supported by the guide. A strip shaped plate 
is disposed on the fixed bed extending in the travel 
direction: and a cylinder mechanism is disposed on an 
undersurface of the movable carriage. The cylinder 
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mechanism has at least two pistons provided so as to 
be opposed to each other with the strip shaped plate 
interposed therebetween so that said plate is pinched 
by the pistons when the pistons are advanced. 
[0013] As used herein, the term "guide" includes, s 
for example, a linear-motion bearing in which blocks are 
slidably engaged with rails with rollers or balls inter- 
posed in between. Suitable guides also include, for 
example, a slide guide allowing sliding contact between 
the movable carriage and the fixed bed at their sliding io 
surfaces. 

[0014] According to the damping device in a first 
aspect of the invention, since a pair of pistons are pro- 
vided at the undersurface of the movable carriage, and 
the movable carriage is positioned and fixed by the pis- is 
tons exerting pressing force on the left and right inner 
walls within the recess portion of the fixed bed. the 
clamping force acts only on the fixed bed and never acts 
on the guide surface. Therefore, for example, when lin- 
ear-motion bearings are used, the occurrence of 20 
impressions as well as a lowering of the damping force 
can be prevented. 

[001 5] In addtion, since the cylinder mechanism is 
provided on the movable carriage, it is only necessary 
t provide a single or small number of cylinder mecha- 25 
nisms regardless of the length of the travel distance of 
the movable carriage. Thus, the invention avoids the 
problem of having to increase the number of piezoelec- 
tric elements with an increase in length of the travel dis- 
tance. This problem arises when piezoelectric elements 30 
of a conventional clamping device are disposed on the 
fixed bed side. In contrast, the number of cylinder mech- 
anisms can be minimized, and the cost can be further 
reduced when using the present invention. 
[0016] In a second aspect of the invention, since 35 
the movable rack is fixed to one of the pistons opposed 
to one of the left and right inner walls, and the fixed rack 
with which the movable rack is engaged is fixed to the 
fixed bed, the clamping force of the movable carriage 
can be enhanced while utilizing a simple structure. *o 
[0017] m a third aspect of the invention, since the 
strip shaped plate provided on the fixed bed is pinched 
by a pair of pistons provided on the undersurface of the 
movable carriage, the clamping force never acts on the 
guide surface. This prevents the problems of impres- 45 
sions and a lowering of the clamping force. Moreover, 
only a small number of cylinder mechanisms are 
required regardless of the length of the travel distance. 
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Rg. 1 is a partial cross sectional view showing a 
problem that is overcome by the present invention; 
Fig. 2 is a partial cross sectional view showing a 
conventional clamping device; 
Rg. 3 is a right side view of a clamping device of a 
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slant bed type lathe according to an embocfiment of 
the present invention; 

Rg. 4 is a sectional side view showing an 
undamped state of the clamping device according 
to the present invention ; 

Rg. 5 is a sectional plan view showing a clamped 
state of the clamping device according to the 
present invention; 

Rg. 6 is a sectional view of linear-motion bearings 
in the embodiment accorcfing to the present inven- 
tion; 

Rg. 7 is a schematic perspective view of the lathe; 
and 

Rg. 8 is a right side view showing a damping 
device accorcfing to another embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0019] Embodiments of the present invention are 
described in further detail with reference to the accom- 
panying drawings. 

[0020] Figs. 3 to 7 are views for explaining a damp- 
ing device for a slant bed type lathe (machine tool) 
according to an embodiment of the invention, in these 
figures, identical or corresponding elements are desig- 
nated by like reference numerals. 
[0021] Referring to Figs. 3 to 7, a slant bed type 
lathe generally has a structure such that a tailstock 3 is 
right-and-left movably set on the right side of the slant 
type bed 2, a headstock 4 is fixed on the left side of bed 
2. and a tool post 5 is back-and-forth, right-and-left mov- 
abfy set behind the center line between the headstock 4 
and the tailstock 3. 

[0022] A chuck 6 for grasping the workpiece is fitted 
to the headstock 4, and a tailstock spindle 7 for holding 
the workpiece between itself and the chuck 6 is fitted to 
the tailstock 3. In this tailstock 3, a tailstock body 3b is 
mounted on a base 3a, and the tailstock spindle 7 is 
back-and-torth movably fitted to the tailstock body 3b. 
[0023] As shown in Rg. 7, a turret head 8 for hold- 
ing a plurality of tools K is rotatably fitted to the tool post 
5. A turret indexing unit (not shown) for indexing the tur- 
ret head 8 to make a required tool selectively usable is 
provided inside the turret head 8 and tool post 5. 
[0024] The tailstock 3 is guided and supported by 
two linear-motion bearings 10 so as to be movable 
along the direction of the spindle. These linear-motion 
bearings 10, which are disposed on the top face 2a of 
the fixed bed 2, each comprises a rail 11 extending in 
parallel to the travel direction and two blocks 12 dis- 
posed on the bottom face of the tailstock 3 and slidably 
fitted to the rail 11. 

[0025] As shown in Rg. 6. each rail 1 1 has a rod 
formed in a rectangular shape in cross section and is 
tightly secured to the fixed bed 2 with a bolt 15 inserted 
through the central part of the rail 11. Also, each block 
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1 2 is generally an inverted U-shape in cross section and 
is in rolling contact with the rail 1 1 with a large number 
of rollers 13 interposed between them. Each block 12 is 
tightly secured to lour corners of the undersurface of the 
base 3a of the tailstock 3 with bolts 16. In addition, balls 5 
may be interposed in place of the rollers 13. 
[0026] As shown in Figs. 3 and 5, a clamping device 
20 is provided between the tailstock 3 and the fixed bed 
2. This clamping device 20 comprises one or more cyl- 
inder mechanisms 24 set within a recess portion 21 to 
recessed between the two rails 11 of the fixed bed 2. In 
this example, two cylinder mechanisms 24 are present. 
The clamping device 20 also comprises a rack mecha- 
nism 45 which is driven into engagement and disen- 
gagement by the cylinder mechanisms 24. The recess is 
portion 21 comprises left and right inner walls 21a, 21b 
and a bottom wall 21c, as viewed from the right side of 
the lathe 1 . and is formed over the right-and-left overall 
length of the fixed bed 2. 

[0027] The cylinder mechanisms 24 have a struc- 20 
tur such that first and second pistons 22, 23 are pro- 
vided in cylinder holes 27b, 27b formed in a cylinder 
member 27 so that the first and second pistons 22, 23 
are advanceable and retractable alternately in opposite 
directions. Rod portions 28a of the first and second pis- 25 
tons 22. 23 are projected outward from the cylinder 
holes 27b, respectively. In each of the cylinder members 
27. the cylinder hole 27b is bored through a rectangular 
parallelepiped cylinder body 27a. 
[0028] Lid plates 29. 30 are tightened to both end 30 
faces of the cylinder body 27a with a plurality of bolts 
31 , respectively. The rod portion 28a is projected from 
an opening 29a in one side of lid plate 29. The cylinder 
member 27 is tightly fixed to the undersurface of the 
base 3a of the tailstock 3 with a plurality of bolts 25. Fur- 
ther, oil seals 32 are provided at the inner circumferen- 
tial surface and both end faces of the cylinder hold 27b, 
and at the inner circumferential surface of the opening 
29a of the lid plate 29, respectively. 
[0029] The cylinder hole 27b is internally divided 
into first and second hydraulic chambers 34, 35 by the 
first and second pistons 22, 23, respectively. The first 
and second pistons 22, 23 are advanced by oil pressure 
supplied into the first hydrauBc chamber 34 and 
retracted by oil pressure supplied into the second 
hydraulic chamber 35. The first and second pistons 22, 
23 are set so as to be movable back-and-forth along a 
direction parallel to the top face 2a of the fixed bed 2 
and perpendicular to the travel direction of the tailstock 
3. 

[0030] The first piston 22 is opposed to the right 
inner wall 21b within the recess portion 21 , and the sec- 
ond piston 23 is opposed to the left inner wall 2 1 a on the 
opposrt side. Thus, the first and second pistons 22, 23 
are in pressure contact with the left and right inner walls 
21a. 21b in a mutually pressing fashion. In this way, the 
cylinder member 27 and the tailstock 3 are positioned 
and fixed at a specified position. 



[0031] A movable rack 36 is provided so as to be 
stretched to the rod portion 28a of the first piston 22 and 
tightly fixed with bolts 37. Also, a fixed rack 38 having a 
length corresponding to the travel distance of the tafl- 
stock 3 is disposed on the right inner wall 21b of the 
recess portion 21. This fixed rack 38 is securely tight- 
ened with bote 39 to a bracket 38a securely bolted to 
the right inner wall 21b. Further, the movable rack 36 is 
opposed to and engageable with the fixed rack 38. 
[0032] Next the operation and effects of this 
embodiment are explained below. 
[0033] In the lathe 1 of this embodiment, the tad- 
stock 3 is positioned and fixed. The workpiece is held by 
the chuck 6 of the headstock 4 and the tailstock spindle 
7 of the tailstock 3. In this manner, specific machining 
processes are carried out with the tool while the work- 
piece is being rotated. 

[0034] in order to position and fix the tailstock 3, the 
fixing position of the tailstock 3 is determined, then the 
first and second pistons 22, 23 are advanced. The mov- 
able rack 36 fixed to the first piston 22 is engaged with 
the fixed rack 38 while the second piston 23 presses the 
left inner wall 21a of the recess portion 21. Thus, the 
cylinder member 27 and the tailstock 3 are positioned 
and f ixed. 

[0035] According to the present embodiment, the 
cylinder member 27 is fixed to the undersurface of the 
tailstock 3, and then the tailstock 3 is positioned and 
fixed by pressing the left and right inner walls 21a. 21b 
of the recess portion 21 of the fixed bed 2 by means of 
the first and second pistons 22, 23 provided within the 
cylinder member 27. The resulting damping force acts 
only on the left and right inner walls 21 a, 2 1 b of the fixed 
bed 2, and the clamping force never acts on the linear- 
motion bearings 10. As a result, the occurrence of any 
impressions on the rails 11. 1 1 and the blocks ^pre- 
vented, and there is no lowering of the clamping force. 
This makes the linear-motion bearings 10 particularly 
practical, and fractional resistance can be reduced. 
[0036] Further, since the cylinder member 27 for 
holding the first and second pistons 22, 23 is fixed to the 
tailstock 3, it is only necessary to dispose a small 
number of pistons regardless of the travel distance of 
the tailstock 3. Therefore, the number of pistons can be 
reduced, and thus the cost for component parts can 
also be reduced, as compared with the use of piezoe- 
lectric elements disposed on the base side. 
[0037] In this embodiment, since the movable rack 
36 is fixed to the first piston 22, and the fixed rack 38 is 
fixed to the right inner wall 21b of the recess portion 21 , 
the clamping force of the tailstock 3 can be enhanced 
with a simple structure and wearing out of the work- 
piece can be prevented with higher reliability. Further, 
since the first and second pistons 22. 23 are placed in 
parallel to each other and alternately in opposite direc- 
tions, the pressing force to the fixed bed 2 can be 
exerted with good balance. Moreover, the placement 
space within the recess portion 21 can be ensured with 
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ease. 

[0038] Fig. 8 is a view for explaining a clamping 
device according to another embodiment of the inven- 
tion. In the figure, the same reference numerals as in 
Fig. 3 designate like or equivalent component parts. s 
[0039] In the damping device 40 of this embodi- 
ment, a strip shaped plate 41 having a length corre- 
sponding to the travel length of the tailstock 3 is 
provided in the recess portion 21 of the fixed bed 2 and 
secured with a bolt 41 a. Further, a housing 43 is fixed to 10 
the undersurface of the tailstock 3. A pair of pads 42, 42 
are provided opposite to each other within the housing 2. 
43 with the plate 41 interposed between them. Further, 
pistons 44 for pressing the incfividual pads 42 using oil 
pressure are provided within the housing 43. The pads 15 
42, when released from being pressed, are returned by 
return springs (not shown). 

[0040] Accorcing to this embodiment, since the 
plate 41 fixed to the fixed bed 2 is pinched by a pair of 
pistons 44 set on the undersurface of the tailstock 3, the 20 
clamping force acts only on the plate 41 and never acts 
on the linear-motion bearings 10. Thus, in this case 3. 
also, effects generally similar to those of the foregoing 
embodiment can be obtained. For the clamping device 
40, it is also possfole to use, for example, commercially 25 
available disc brake parts for vehicles, in order to lower 
costs. 4 - 
[0041 ] Although the above embodiments have been 
described with respect to the case where the tailstock of 
the lathe is clamped, the damping device of the present 30 
invention is not limited to this. The invention is also 
applicable for clamping steady rest, movable tables, pal- 
lets and the like. 

[0042] Also, although the tailstock is guided and 
supported by linear-motion bearings in the above 35 
embodiments, the present invention is not limited to this 
arrangement For example, the present invention is also 
applicable to slide guides implemented by bringing into 
sliding contact the sliding surfaces of the fixed bed and 
the tailstock into sliding contact In this case also, the 40 
clamping force does not act on the slide guide surface 
and thus does not result in undesirable indentations on 
the guide. 

Claims 45 

1 . A clamping device for machine tools, comprising: 

a movable carriage movably provided on a top 
face of a fixed bed so that said movable car- so 5. 
riage can be positioned and fixed to said fixed 
bed: 

a guide disposed between said movable car- 
riage and said fixed bed. said guide extending 
in a direction in which said movable carriage 55 
travels so that said movable carriage is sup- 
ported by said guide; 

a recess portion formed in th top face of said 



fixed bed and extending in a travel direction of 
said movable carriage; and 
a cylinder mechanism disposed at an under- 
surface of said movable carriage, said cylinder 
mechanism having at least two pistons ori- 
ented in opposite directions so as to be respec- 
tively opposed to left and right inner walls of 
said recess portion so that said inner walls are 
pressed by said pistons when said pistons are 
extended. 

A clamping device for machine tools as claimed in 
claim 1 . further comprising: 

a movable rack fixed to at least one of the pis- 
tons opposed to one of the left and right inner 
walls; and 

a fixed rack attached to one of said inner walls, 
wherein said fixed rack is opposed to and 
engageable with said movable rack. 

A clamping device for machine tools as claimed in 
claim 1, further comprising a plurality of cylinder 
mechanisms disposed on the undersurface of the 
movable carriage. 

A clamping device for machine tools, comprising: 

a movable carriage movably provided on a top 
face of a fixed bed so that said movable car- 
riage can be positioned above and movably 
fixed to the fixed bed; 

a guide disposed between said movable car- 
riage and said fixed bed and extending in a 
direction in which said movable carriage trav- 
els, said movable carriage being supported by 
said guide; 

a strip shaped plate disposed on said fixed bed 
extending in a travel direction of said movable 
carriage; and 

a cylinder mechanism disposed on an under- 
surface of said movable carriage, wherein said 
cylinder mechanism having at least two pistons 
oriented so as to be opposed to each other with 
said strip shaped plate interposed therebe- 
tween so that said strip shaped plate is pinched 
by said pistons when said pistons are 
extended. 

A clamping device for machine tools as claimed in 
claim 4, comprising a plurality of cylinder mecha- 
nisms disposed on the undersurface of the movable 
carriage. 
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(54) Clamping device tor machine tools 

(57) The invention provides a clamping device for 
machine tools capable of preventing the occurrence of 
impressions. In a clamping device for machine tools, a 
tailstock (movable carriage) is provided on a top face of 
a fixed bed and the tailstock is positioned and fixed with 
respect to the fixed bed. The tailstock is supported by 
linear-motion bearings (guides) which are disposed 
between the tailstock and the fixed bed. Blocks are slid- 
ably engaged with rails extending in the travel direction 
with rollers interposed between them. Further, a recess 
portion extending in the travel direction is formed in the 
top surface of the fixed bed. A cylinder mechanism is 
arranged so that left and right inner walls in the recess 
portion are pressed by a pair of pistons provided on the 
undersurface of a headstock. 
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